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3 Claims. 


The invention described herein may be manu- 
factured and used by or for the Government for 
governmental purposes, without the payment to 
me of any royalty thereon. 

This invention relates to track ‘laying vehicles, 
particularly to an auxiliary idler wheel for the 
track, es 

The track of track laying. vehicles, especially 
combat vehicles, is given a forward slope at the 
front end of the vehicle to improve the climbing 
ability of the vehicle. The track is conventionally 
supported at each end of the slope by wheels, 
one of which may be an idler wheel and the other 
may be the drive wheel; alternatively, both 
wheel may be idlers, In large vehicles, this ar- 
rangement leaves a substantial portion of the 
track unsupported, and makes it desirable to 
provide an auxiliary idler which is normally out 
of contact with the track but which is yieldably 
engaged by the track when the track encounters 
an obstacle in climbing which suffices to displace 
the track against the idler. 

It is an object of this invention to provide a 
track idler which permits a limited amount of 
displacement of the track when the track is 
forced against the idler wheel by encountering 
an obstacle which forces the track out of its nor- 
mal alignment. The idler wheel is preferably 
provided for an otherwise unsupported portion of 


the track. The object is accomplished by an 30 


idler wheel mounted eccentric to the axis of a 
support pin which has a yielding, elastic con- 
nection to the wheel bearing. The connection is 
such that the resistance to displacement of the 


wheel is substantially constant for a predeter- 35 


mined displacement, after which the resistance 
increases rapidly. 

The specific nature of the invention as well as 
other objects and advantages thereof will clearly 


appear from a description of a preferred em- 40 


bodiment as shown in the accompanying draw- 
ings in which: 

Fig. 1 of the drawings is a side elevation view 
of a portion of a tank having a track idler em- 
bodying the invention. . 

Fig. 2 is a view in section on line 2—2 of Fig. 1. 

Fig. 3 is a view in elevation, taken at.right 
angles to the view of Fig. 2. 

Fig. 4 is a view in section on line 4—4 of Fig. 3. 

Fig. 5 is a view in perspective of the pin and 
the elastic bushing. 

Fig. 6 is a view in perspective of the sleeve and 
the wheel when contacted by the said tank sup- 
porting bearings. 
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displacement of the idler wheel, and the effec- 
tive moment arm of the displacing force. For 
the sake of simplicity, the entire diagram is 
turned counterclockwise from the position it 
takes in Fig. 1. i 

Referring to the drawings in detail, the vehicle 
body is indicated in dotted lines at #0 of Fig. 2. 
An outer or side plate is shown at 12. A bracket 
or hanger 14 is secured to body plate (0 by any 
suitable means, not shown; a similar hanger 16 
is secured to side plate 12. Hangers 14 and 16 
have openings 18 to receive the ends of a sup- 
port pin 20. Additional holes 22 are provided in 
the hangers 14 and 16 transverse to pin 20. 
Grooves 24 in the pin ends cooperate with holes 
22 as shown in Fig. 2 to form passages. to re- 
ceive keys 26. and 28 having heads 30 and 32 to 
locate the keys. The keys serve to hold pin 20 
in nonrotative relation to the hangers and the 
vehicle body. Keys 28 are held in place by a 
holder 34 secured to the bracket above the keys 
and in contact with heads 32. Keys 26 may. be 
held in place by a similar expedient, not shown, 
or merely by side plate 12, which. may be ‘cut 
out to receive hanger 16, in which case the upper ~ 
edge of the cut-away portion would engage the 
upper sides of heads 30, as shown in Fig. 1 in 
dotted lines; Actually, as can be seen in Fig. 2, 
the side plate would engage only the outer half 
of each head, but this is entirely adequate to hold 
the keys in place. 

A bushing 36 of a resilient, yieldable, elastic 
substance is provided on pin 20. The inner sur- 


„face is preferably permanently secured to the 


pin; where the bushing is of rubber, it may be 
vulcanized to the pin. A sleeve 38 is pushed over 
the bushing, which is preferably larger than the 
inside of the sleeve. The fit of the sleeve on the 
bushing should be tight enough to prevent rela- 
tive rotation of the outer surface of the bushing - 
and the inside of the sleeve, so that all rotation 
of the sleeve relatively to the pin will be accom- 
plished by flexing of the bushing. 

Sleeve 38 carries one or more bearings 40 on 


5 which rotate idler wheels 42. Bearings 40 may. 


50 


be hollowed out as at 44, for the purpose of con- 
serving material or to make the parts lighter. 
It will be understood that bearings 40 do not 
rotate on the sleeve. To that end, the sleeve and 
the bearings may be made integral by forming 


‘all in one piece or by any other suitable means. 


AS can be seen from the drawings, especially 
Fig. 6, the bearings 40 are eccentric to sleeve 38, 
and therefore to pin 20. It naturally follows that. 


Fig. 7 is a diagram of the forces involved in 58 idler whels 42 rotate about an axis which is 


2 : 
eccentric to the axis of pin 20. The eccentricity 
serves aS a Jever arm by which the load on the 
wheels flexes the élastic bushing. 

In the assembly, the parts are so arranged that 
the wheel and bearing axis X falls between the 
nearest portion of the track and a line parallel to 
that portion of the track and passing through 
the pin axis Y. This line is shown at 46 in Figs. 

_land 7. The portion of the track which will nor- 
mally be the nearest portion is naturally that 
part of the track which is adapted or likely to 
ride on the wheels if sufficiently displaced, as the 
portion 48 disposed between drive wheel 58 and 
idler wheel 52, shown in Fig. 1. Preferably, the 
disposition of parts is such that a line 54 through 
the axis X of wheels 42 and axis Y of pin 26 
makes an angle A of approximately 15° with line 
46. With such an arrangement, the maximum 
moment arm of the load on wheels 42, tending 
to flex bushing 36, is not reached until line 54 
has been turned through the angle A. There- 
fore, during the first part of the displacement of 
wheels 42, the moment arm L of the force on the 
Wheels increases. Meanwhile, of course, the force 


necessary to flex the elastic ‘pushing is increas- 


ing because of the increase in displacement, the 
same as the force necessary to compress a spring 
increases as the spring is compressed. However, 
this increase in force is partially offset by the in- 
creasing moment arm. Therefore, fer a short 
displacement of the portion 48 of the track and 
wheels 42, the force F displacing the track tends 
_ to remain constant. Of course, as soon as line 
54 has passed line 46, the force necessary to dis- 
place the track increases greatly, first because of 
the “spring” rate of the bushing, and second be- 


cause of the decreasing moment arm. In this . 


manner, a substantially constant resistance is 
offered to a small displacement of the track, after 
which -the resistance increases rapidly, To pre- 
vent damage to the rubber bushing or slipping 
of sleeve 38 on the bushing, the rotation or pivot- 
ing of the axis of bearings 40 and wheels 42 about 
the pin axis is limited by a positive stop consist- 
ing of a peg 56 on each end bearing 40 and a 
stop 58 on the hangers. 
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Operation.—Ií an obstruction is encountered 
by the portion 48.of the track, the track is de- 
flected against wheels 42, which rotate as they 


* support the track, The support is resilient, per- 
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mitting elastic displacement of the wheel inward. 
For a small displacement inward of the wheel, 
there is no appreciable increase in resistance, but 
thereafter, resistance to inward displacement in- 
creases rapidly, as outlined above. 

TI claim: - 

1. In a “track laying vehicle, an idler wheel 
normally out. of contact with the track and 
adapted to turn when in contact with the track, 
an elastic.mounting for the wheel to permit a 
yielding displacement of the wheel when con- 
tacted by the said track, and a stop to limit the 
amount of yielding movement. 

2. In combination, a pair of stationary hang- 
ers, a support pin carried by the hangers in non- 
rotative relation thereto, a yieldable elastic bush- 
ing having its inner surface non-rotatively se- 
cured to the pin, a sleeve surrounding the pin and 
tightly compressing the bushing, a wheel rotat- 
able on the sleeve about an axis which is eccen- 
tric to the axis of the pin, and a stop cooperable 
with the sleeve to limit the amount of yield of the 
elastic bushing. : i 

3. In a track-laying vehicle, in combination, a 
fixed support pin carried by the vehicle, a bearing 
mounted on said pin in eccentric relation thereto, 
a yieldable elastic bushing fitted between said . 
pin and said bearing and having its inner and 
outer surfaces non-rotatably secured respectively: * 
to said pin and said bearing, an idler wheel ro- 
tatably mounted on said eccentric bearing where- 
on it is adapted to be yieldingly displaced when 
engaged by said track, a movable abutment fixed. 
relative to said bearing and movable therewith, 
and another abutment disposed in the path of 


40 said movable abutment and fixed relative to said 


45 


. pin for limiting rotary bodily movement of said 
bearing to a value within the elastic limit of said 
bushing. 

HARRY A. KNOX. 


